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PURPOSE:To obtain a Si single crystal having excellent pressure resistant characteristics of oxidized 
membrane by retaining Si single crystal grown by Czochralski(CZ) method at prescribed temperature for 
prescribed time in vacuum or inert gas and then gradually cooling the single crystal to a specific 
temperature. 

CONSTITUTIONS Si single crystal (CZ Si single crystal) grown by Czochralski(CZ) method and hung in a 
chamber 13 is subjected to heat treatment by high frequency coil 18 as follows: The CZ Si single crystal is 
retained at 1300-1400 deg.C for 10min and then temperature of the single crystal is lowered at a cooling 
rate of <=1 .7 deg.C/min between the above-mentioned temperature and 1200 deg.C. Thereby Si single 
crystal having excellent pressure resistance of oxidized membrane and hardly causing oxidation induction 
laminate flaw (OSF) can be obtained. Desired heat history can be readily applied to the CZ Si single crystal 
by using the heat treatment device. Therefore, either one or both of oxidized membrane characteristics or 
OSF occurrence characteristics of CZ Si single crystal having been produced by a conventional method can 
be improved. 



Data supplied from the esp@cenet database - 12 



http://12xspacenetxom/espacenet/abstract?CY=gb&LG=en&PNP=JP3093700&PN=JP3 5/17/2002 



®B*a4*t*JT(jp) 



® tfi ft tH SI £ 58 



@&H4$f* (A) ¥3- 93700 



<8>Int. CI. ' 

C 30 B 33/02 
29/06 



7158-4 G 
7158-4G 



®£M 3 ¥(1991) 4^188 



@di 85 A 

©ft a A 



*2S# *st* m*mn& 3 c^iiH) 



©& 8 ¥1-227534 

@tH m ¥10989) 9^ 4 B 

& jE 0jO^3femA?ftffl3434^itil KU*H&W&1V:ft9&& 

B Pi B 0jD»5tmA? : ftB3434#itb fr B #$2&#*frttft»i8 

& ai us - tt^jii^wm^Jsu^Eieissaii 8tB 

K £ & & 0jDii:^mA? : ftffl3434#lfe frB*KI«#£*i±*Klil< 



qn an # 

i. 36qn<o«» 

SIS h rj- \z M ifi £ E 

(1) f- s ? 5^x*-ii:J; o BR * ti •> U 

o o*cja± i 4 o oicJiiToiUKu i o#wiu±. 

(2) f-.^^xt-iiiuoMasntfj 

miasms tzami5*h 
»E*ttia«it*ii^)twt*«ai^«>M3 

(3) Kl «* » * tt««rt©» 



i= e k * n fc an m ? a * « a tz c <t * « a <t f * 

[a*±<a?'!Jfl#K] 

aa»^P6 (KIT OSFt^i) oft^LK^C 
I C * L S I U£Ot*'<<< xSJiSffl > U 

n^v/»J3>^x/N (jut* cz^i^tv^) 



-587 



coWBittft. fiB^Si^'W xoftBMttttK 

I W&7o * XTU * *rt«*TmE-* 
|8|ST*0* 7*/<^f X/B 5/ 'J 3 >#W*«=ttO s 
Ftf>3fi<t L*U*£ ^ *tttt*<ifc8U * -» TV* *• 

^i>y- h i*fbiRom«ttfi)±*<5&< a * ft * £ 
(iaT> c z y 3 >w*Sffl£ m > *>o 

S F rt±*iiA<ISftliR&*ft^K»* ti^ - t li 
Jttitrii, 1 0 0 0- 1 1 5 OtoBiflT v/ 

y p y x^^attsrft-r *#&a<*n *ftT i» * 
(W^.<f> ai« e** ran** y 3 >»{bB 

(2&22lsJ *9(*«P1»!IST'fta » J 
1984<P8 £ , P61 -92) o \*i*tl fa > « 3 > * * 

*a*-t?**o c z y n v * 

i 5 o * ft **- 

*<h, c z •> u 3 >**SfflKftfc ^iBiafiieastt 

$co#£|S]i£8tlw*0, Hi* x^XflBlwlix* - 
9 7 K • 7- > OUT D Z o ) <b<f If ft** 

»d zo^c!cica^< tor* *-?7 f ^v 
4*. 4nr tti»tt^o c z •> y 3 > Steffi 



?§BB ¥3-93700 (2) 
&r&£ TNIKKEI HICRODOVICES 1986^ 7 W^J 

> p87 ~ ios>o ii*u M a 

?l* ±i/iBK*** <r*l*£OSF0<«a:L* 
<tt<5tffti::**o L ^ L * ± & L £ J: 9 IS 
51 4 ±*f iSJffr C Z •> y 3 >fll|SSl*ITlfiL/tifl 

*-*li±fBMt»»E«ttttttT*- * 

jfr<J2£ft*K>;lK> ttfb)RWE«ttlcfifts 
OS F <0 3?<t Lftu y 3 i/iHteffifcyil**-*- 

^4Ut(i, WA(f«MBa 55-127024 ^ £ « K 
rhT > 'J 3 > 0 x /x**k*HIf * A'tt^* *<> & 

fbiRWE«ixcofift^*>y =r>mts.&£W#*~£ 

c z •> y 3 >#»ss*oiaStt*»ie*fl£T * 

*fturo s fo ft* c £ < ox 

iEW ffflLS I ro-t^f-^^^ K^v ^ 55 

p9i) 0 czs/'jav^x^oaflftfcaf 

D Za<Jf5ft*ft* C O^tf x'NO»{b!BW 

»±-rft(f»fbK»Eu»t;fl£T-r * c <h^<»i^ 
nn^ («^if> 0j« iex* r»i» ■> y 3 > 

»<b«5 (»22Ie1 ^*{*«P']aa^T'frft » 

J 1984^8 fl> P81 -92) . Lfzi)<r>X, 
•>y 3 >»>x'>oS;ia&iaJllw*oT#ttf$tt£ 

flr<0fil>DZc0^ia*?>IJTlL^t>O-C**iS9 



-588- 



®B*SI4$t*/T(JP) 



© ft «p Hi IB & 



@&di§4f It (a) ¥3- 93700 



©Int. CI. ' 

C 30 B 33/02 
29/06 



7158-4 G 
7158-4G 



®£§fl ^ 3 ¥(1991) 4^ 18 B 



©m % 
©m w % 

©it, K A 



®4# ■ ¥1 -227534 

@th U ¥ 1(1969) 9/! 4 B 

B S » 0jP^mA? : AB3434#itb *r B *»JR«aC#tt3feK« 

mn 

m 0j M - WfcJIIIIIUlWm+MXtffflieiS** SrB*K$l*5£*tt 
fcfB*KaS#5££tt JRSt» i FftBE*W2Ti6#3# 



qn an # 

1. X9l«>«ft 

2. RfFXS^oaH 

(1) f- 9 ? 5AX*-SC*0*«»ftfc5' 'J 
3>UltSS*, «$ifc«iTsStt//^*t-t 1 3 
0 orJil± 1 4 0 OtHToilHi: 1 0#M«i: 
«-WL. Rut*Ofl««^ 1 2 0 0tiT«5lfil 

(2) f i?»*xt-*C*9M** lfci ' ) 

r s i/ «e # is a <o <*r «"s> * - fj * «* s # * ± 

(3) Rtt* JO**** tt«t»rt©« 



A; f- 9 ? 5 ^ X * - i£ I- «fc * > 'J 3 32 

> >j 3 Mass a. 

3. nmnn 

gaiXK (HTOSFil^) <&5J£ Ltt^ •> 

ij > * ? • y „ * g > r ft JI] a< * * fz 26 K r >< 
1* *5m7o****<Dffi££Kft^::*f ttffi 



-587- 



£tiTV>*. C Z x U *> it * ±3J 2 -?<Dfiflr 

<D»H±tt*. X<Ofi£iitf«IC 

*<D{£«#7£A<&#<*ttTd fc. iOfctf* 8Mb 
yotXT}{it40S Fli, RftMMEI4<L S 

i Migr o* xtttiBf* * /ra6j8tf>Tffi2?fc 

itt^p > mo s 7*^<-f xaa*oai*K4 t 
hi»fbi!5om«tt^±*<»< sa* n* t 

fin/r«{tRifff«ttfe*^^nTi>*. 

(WT, CZi/'j3>»BB4l^) 00 
S F#£#Sia<W&&fi 

/£< »l^nt^D> tt£tf ISflSI SiSSE*. 1. 
JSiLtli> 1 0 0 0- 1 1 5 0r(OafflTi/ 

(W;u*. iiiffi ex* r«n > u 3 >ttfbR 

(»22lsl *»»WPl««ft-T'ff» » ui#> J 

1984<F8 £ > P61 -92) • ^fft t •> 'J 3 > ^ x 
SB K * oT«*x/N<Dtf*4tttt*#S*~ 
* » * T * * 0 CZ^'J3>«)*^t, HAtf 1 

*<h, c z •> y n >4ttaaic4*fc rttisttfiisasi* 

f v K • > Z <bl*o) <h*?l*tt** 

SD Z 0»fi£(c3S^ < (><DT* **<* HS-Tf'W 
X4>53i6 7n-tr Xli*^ -rt-K^OI* ****!>> 
fc*^i;aDZ*J&&**-a*3*#£<*^K 

-> til tt*as*M/B-r * c t «a 



¥3-93700 (2) 
3n/iin 0«Kl±Uf*C itOSFO^itl 

&r&£ TNIKKEI HICRODEYICES 1986^ 7 J4^J 

, P 87 ~ ios> 0 *«w*&«>aaK**i<** *sa 

SI S± < li^ 0 S F*<«^ US 
?IS±JfiSff^C Z •> 'J 3 >#tSS*ff/£ Lfcifl 

»*»fio*fb«WE«ttu. *«*-*»» 
< •r*tt^*<tB»ffi«ttttffiT'r* 

OS F03?£kL»^*>U 3>«»4ffl*S!it^*w 

OS FOMtLl^^'J 3 XlttfffliSliS-T* 
S^Uta, HA«f ttlWBa55-i27024 *&fttK 

rht? > y 3 > o x ^fcft&EE*" * tifewb So & 
<biBi{iE*5t££>«n£ •> y 3 



^m* 0 s F<att£a<«]*i<*n* :tu?<^x 

jW-Tt* Tien/] ^ ic $ntl» * (W;U*> 
iEffl TfflLS I 7DtXf-i^^ K7-/^ B 
1* *I42P tt»n»S*'hfc*J (DaftI57^ 
4fll50 5e^T)^ (») t^x>X7t-7A> 
p9i)p C Z •> y 3 > ■> x 'NCD itfifltttoEET 

Dza<»&£n*;:<hiw«fc9S* x^o»<kKW 

nn>* Oi iff e^* r»H^>U3> 

ttfbifi (»220 ^^^'J/naia^T-ft* k 

J 1984*PS ^^ P8i -92) . Lfca<oT> 
■> y 3 > x/NtD«ai^*ieiwJ: o T#*4tttt* 

jff(Ofl£UDZco^liS*fi|niL^:t^T*iiKo 



-588- 



Wttffl x ^ffl<o«k»e*pTA -i r > c z •> y 3 

[«W*<Wifc L * o it5»ai 
fcU^iStttfX + KT 1 3 0 0«CKU:1 4 

oot^T<ofl«i:io»linaiRfifU tt^r 
*cDfi«^£i20or*T<orni£i. 7*c/^ 

T * So 



^^¥3-93700(3) 

inft^B&tfl*.* fro. aap»««*>--fccftt* 

*56 n/] <*> J»»2B # & * * tf&& m s as u *? ^ r . 

fcsssns c z •> 'j 3>mrs^.tifT/s^ti/ri^ 

■> y 3 >i*ttffi*5l * ±(/S fcfrxfc* s 

7 y J: S 'J 3 >**affii<OMifi«K 

k*>i*t, K?i»±«/6nfc»ttffl<owi«^iEa 

5 , CZv/»;3>fll|fSflcot?tt^3g^^/ri6(C/T3 



C Z •> 'J 3 >*tS/ao»ftWWff * 

Ali:J8$ntMOS/^ - K©BfrfluT* 0 , 
■/ij3>^x^280±ICS i0 2 « 2 7 *<Jf*GR 

K - "7 S ft £ I* O '> 'J 3>25**&tt*BH5 
■■CO 2ISY- h«B2 6^»6BO^ 3 K^Stffl 

* y v v > yu An. >sv '>*x* 

fc*x^*ifcfr L (1) s Y-h»ft*iTtt->T 
S i0 2 (2) . fftl'/'JavW 

ttta** o) . ce* tiffin 'J 3 > ic * >a 

ALtK-n* (6) • HftlWifc* (4) RCf 
&tia*s "J 3 XDfflMt (5) tt-f * >&A (6) 
OiffiftEET * So o^Ts Ti-iUBft* (7) 



K-'O h*B*fbL (8) > 'J a 

>ttfklR*^ 7f > L (9) > 7^U^ 

A^liltT^U^AS^KiSti (1 0) 0 

IC , "j7/57^ (11) J: 0 # s> 1/ i> * 

hJR*3-hLT^ n^^ivn^S, r;u = 

-nH*i7f V/L (12) s &UiSi : s i ) 3 
f- > ^ LT (13) , Uv?xMB*» 

its (14) o *LT, **7--;n:J;0S 

i / S i 0 2 #23*££ft (15) ^ XiE 

KUv>x hlB^^ft LtMO S ^ -f sf — K*«a 
L (16) . r7X7X7f >/IU0$iIii^fe 
)S'>'J3»B*»it4 (17) • 8 Si 3/11 
(Ol/nHB^S«^ILt (18) . JBfliiHMt 
IK*i-yf->r^^^»*t (19) , pSOifl 

LT£3nm«*K/£-r s (2o> • a»«c 

«8fflUyXM!*»±L^» (2 1) , 



-589- 



2) o tEE7>t'>/Sili> 3J 50<::fci>T. 
OiSS6^ff*TyU S ~ O A Jg 2 4 iSffi^fti^ 

7£aEtfij!»*3i#&»T 0. 2 5MV/ c«u {RfSttW! 
^2 0 0is/ Xf7^iU S 5 H U *> * S i 
0 2 «27*iifiLt^tii«^««* ( l, Ox/A/ 
crf<b * <b * K S I 0 2 H27 
*<8. OMV/ «Ja±*/7<-f MO S r>f *~ KcDffl 

0 S F 3B£W1**>»«i6*S 2 J;0S1flt5. 

* * * l, 7-/tr>rs # u ? •> > 

L ( 1 ) > /^nvx-^ii:i:J:51 100t> 
6 O^IRI^)^ * MftftfcffttV* (2) . HF* 



i 3 o orjatr tSNfWHJ 

F51g^Rtt*<a(8^n^^o ifis 1 3 0 0"C£l 

±<offls:*> ^i2oot * *r<o#aii$a:a< i . 7 

l>tl4CZ'/'J3 >»ttfl«Mlflll©TKt 
1 3 0 0*C, ffifS«|«|coTI«* 1 0#> 1300 

ta±*^i 2oot * ?o#ai&fi:<oi:s** i . 

T«**»EfiBt<&.hlB* 1 4 0 Oti Lfc, tt*^ 
&&H!fl«:a< 1 340-1 3 6 0 r . <Sf*»#KI*< 

20-40^-c*^ mseft&effl/Sfr 6 120 

Otirw^aiSS^O. 5-1. 5t/»T* 



WB¥3-93700 (4) 
«#4*rXifiittftJB*Ki£ Lfc* (3) , 90# 

*a»aic j; o MSL (4) , + *«KiEH*n 

/:»6t<05S» (iffiSO. 174oox5) OflS 
^»«SfB{4lw^»t 4 0 S F So 
c <o 0 S F tBSt^ awt£* ^x'^ffinrfrfcoTrr 

v>, -toft^it •> 3 >»efloo s F«t« 

(i i i) <oo x^to s f msLoik-x&w 
20iB/crfiaT, (ioo) ^x^rsoa/ci 

TliOSFIiJSxLttl^ 

jftttlS ?l*±l/iJS«'J^^No.5T 
I*. iBffbJBHEtSttlie^aU^n^^, OSF 

4<jj±t5o »ic#kiaa!fl**< l 3 o o *c*ffi? 
£*<-e ft *<, 

ftftUo^ttK*"*? i** i 2 o or * 0 fcflS 

^*<, ttEo^KSrScEft***:*)!:^ 1 . 7t/ 

fli:«/tot(i, «*f$ffi* y? * 5 << x £ tifc co 
6rf5EOIB^^rS!iS*^->U 3 > * x'n*. 
KUm»»mt * Z t L IcSttt L fc 0 L/:*<o 

9tc c z > y 3 >miAffl^w«wix^D zote 



-590- 



src&itTi** f-* l 3*M=llJl*nfci|i 

IAS 1 , 1 6*<lna?Ri Lto«Hil3U18i: 
H<T-Ho *5fi?n^«k»fflSSi?!(r fcl^T, into 

*<ff * l ^ a< > »7- >5$t t<fc u 0 1 6 



»ia¥3-93700 (5) 
^^^7^ t-^W0H8^^^:0> 7 ^ f - « 

Atf»3Bi:«nii:, CZ/'j3>fll»i-a?l 
#±« r ISH©±*fcIfl:H U 3l#±«/6tifcl»tt 

mimoxo cffjflttfti#b#£*?tifli ltui>. 

czc/U3>*tsa*i 3oorja±. 1400*0 
£ i 2 o o v t T<or«a£ i . 7 r/^iuTo^w 
ioo s f <&5&4£ > u n > # ta a a< » an 



# 2 H«i*«W»»a«HO-K«J8tt<o«ia* 
^ ^- ffij EI * -So «20K,T-r«iS8HK*i* 
tli, tt«6 KSSfc * tifctfitt 7 J: 0 , 7**- 

Wis i 2^&WfiR*n* c z •> u =» >**Si&2a< 

JRO * < *9Uto*fc^R3a<lK0 wit^nt^*, 

2 / - > * tzii.*n&L±.o&v- > izttttz nt 

fti^f-R3UflEK56ift»TAoTfc, «J3«»J& 
JUT* < , «^lf340i:Sl/:J;7 

fe**fotti*. #4 0o J; -5 fln*fc?-R<i 

»fi4*<ans*ntt>»)s //x*9api 1 

~«(*ftj&^R3oWi£*, -«u*tt70MiE 



»K©TJairotsjcoiji»sa»2co«pfi<D^ai^ 
fl&T* * • 

ij 3 >4iftffl*?n£ Loo, » •> U 3 >J£t*ffi*, 
fi5EL^-tolc> 1 3 0 0 tHi 1 4 0 0 riUT 

2 0 0 tofflt 1 . 7t:/»HTO*aiBBC 
OS F<A3S£LltV*>y a >»ttffl*<S»lc»^ 

XtkM i 

7 Ofi* 3 5 - 6 5 kg, f-^>/<- 



-591- 



5 CONJEE* 7 - 5 0 ib> ^ffitt^Xi LTOT/U 
^^iii^»i^5-10xlO' 2 N B 3 /ii 
n Htx CZ'/U3>»»fl2*«l, 3n/ 

■ in (OiSRaSt??lii<//:«, »lBi:*l/: 

C 2 > U 3 >*fe'ffl 1 6 *H£* fcli*Stt#x 
iLTOA r #BiSlTr 1 3 0 0tH±1400 
«C WTO 1 0#ffimJ:<Stt t> Rl>tt<0 

■ i 2 o otc*t©w* i. to/hut 

JTJLTs *56«!no^ttEE*a*3Si(i Lfc. IS ft 51 
S±tffi30®tt«/* 7 OS* 3 5-6 5kz. * + 

O7;^>«iii^fifi^5-10xl0' 2 N i 
3 /iin UT> CZ'>'J3>*BB16^rjO. 
9 ■■/■in o/£fii$«:T3l *±</*:&, tt«0« 
2 0 *WU*Tfllttffi 1 6 tjftftlft 2 3 

fi7,t Lt«7;^>^*ii^^t^5 - 1 0 x 
1 0 " 2 N i 3 /iin <t L T > #tff&2*5l 5±<:f 
tt*<*. > ij 3 >*»Sffl2* 1 3 0 Ot:ja± 1 4 

o orjaT®«*K i o#MJU±fff*L. tt^r 

*Offl«:*>* 1 2 0 OtnofcH 1. 7*0/5} 
«T<B#aJaflt"rP*fl Lfc 0 *ffcq/Jo;£&£Oit 

W4>81itLfc. d n 6 o mttfi * * * ^ Z W 

:n^cz>)x/N(oosFJt4fittu> »2X 

ifiu »«L^o ■ fcKMKfflttt* ifi*EO 

»4Jli:St. *58WIo»a«K*rat»-C. cz 



«na¥3-93700 (6) 

hu 7 y t* > y > .-fly * ■> > / <£ ^ , a w > > y 

*&T. M*ffii4><aiSi<0 C Z 0 * 53 L /t« 

CZ^xACDOSFJttRttli, 382SOII3 
IC J: 0 * 0 S F«KO*k*flt***^ » 

MftRiiEftttKfitu osfo?6 

sun 2 

* 0 ttffl?i»±trin©«*4*«7«>a*3 5-6 

5kg. f- + 5 ©rtE* 7 ~ 5 Oib • ^firtt 

O S F Oft£ L»^fflfflttfc t*'W > 'J 3 > 



592- 



15 Bfl ¥3-93700 (7) 



253 1 



No. 


X IV. 




1 




i SiiMF*6&ftiiL.fiiWWA 


2 




t flQorfHittnaML ftftHA2$0 a (Hi WR) 

1 'J uu l rWi i »flr r vkskiu ■ii^pf^it j v * \ w i ■»w 


3 


M c ( M M( W 




4 




q7ku. ca, -imHj Oi - 3* 1 (Vo 1 )$10Qt?5iifliJflL 




& 




onnrwttorllW. H#ttfA300A (Al^ WIS) 


6 




ifl'fctl r-Xf 'ixjD^ei' 2 fc28£ 3(h35Uf 








7 




Q?kH. ^fL '^]*H» ft «V 1 (Vol )4l00t?5ii till 






8 






9 






10 


A 1 




U 




+ / r / A r t flf-fl 1 I ■ 


12 


A U7T/7 


QCVU. PA. • 7n^HNfk *1 0 • I (Vo 1 )4 


13 






U 


< • * -r 1 1" 


rift/ 1 mndti nnn Hai ixTft Hf k>^86t5ii i*2fl, 




r 7 / V'/»POO v I l ■* lam* tVHl^l*' 


15 




il r f • Wli ( 1 Ox 1 fl 1 cc/iil)0 






iOOTlflaii 


16 




^/'a1I{2ii 


17 






18 






19 




40XNHiF:50XHF-10:1(VoI. )♦ 


20 






21 


u*>'x 


C»(J100*lOOCiUx2& Mf^86t5iiix2B. 




f7n^86tl0iiiMgiLintni) 


22 







01 



8 



H 



CM 

X 



CO ^-v 

^ o 

O o 

>■ — " 

in — * 

^ I 

— i o 

o 

o © 

— i CM 
CO 

X 

s « 



ex 

X 



I 

O 



O 

CO 



(U 



OJ 

= X 



I 

o 



co 



^ 

D 

V 

v 

s 



AJ 

s 



Its 



4tf 



on 



£ 



^ 
H 

C7» 



^ 

H 
a. 

V 



CO 

O 

in 



No. 



1 

2 
3 
4 
5 
6 
7 
8 
9 



CC) 



1350 
1390 
1250 



(■in) CC/iin) 



60 
10 
5 



1. 4 
5. 0 
3. 5 











1310 


100 


1. 


5 


1350 


30 


1. 


6 


12 10 


1 5 


4. 


1 


1350 


20 


1. 


0 



( 10 17 /cc ) 
9. 9 
9. 8 
9. 9 
9. 9 
9. 8 
9. 8 
9. 9 
9. 9 
10. 1 



W5$L 

(100) 
(100) 
(100) 
(100) 
(100) 
(100) 
(111) 
(100) 
(100) 





0SF 






(96) 




19 


s 


60. 0 


tit 


H 


H3 


5. 5 


til 


R 


01 


10. 0 




R 


03 


6. 7 


tlL 


R 


H3 


12. 2 


*>*) 


R 


03 


58. 9 


UL 


H 


03 


41. 1 


tit 


H 


01 


6. 7 


Kb 


R 


01 


85. 3 


UL 


H 


03 



(0. 9) 
(1. 3) 
(0. 9) 

fmma-r (i. 3) 
/iwais-a-r co. 9) 

(0. 9) 
(1. 3) 
(1. 3) 



-593- 



KM 



cj <a w 



3 



S ffif 2 



±J 3 
31 s 



3 p 



6f 



« P 



a £ 



N CO ^ O 

^ «o 



cm cm 



n s s 



t — u"> cn 
cr> cf> cn 



cn C7> cr> 



CO 



cm ca — « 

-H tO 



CO Ol CO 



CO 



to CN» C7> — • CO to CO PO CD 
COCOCOCOCOCOCOCMCO 



— I (N OO 



tO CO F— OO CD 



ft* 



as 



s 

« 



HH^F 3-93700 (8) 
[««©»»] 

a±»* i tz x 6 iz s xttmvc z > m 3 >m 

*oB<t»fifi« LB^HiiHC Z •> 

SBtra^nifc z u 3 >»is»i-*i6 , n©» 

* n/: c z •> u 3 >»*fta<ottftfR 

tttt**<.*l*0 S F56£fttt<B<irt> c?fr-75. i 

**&b;]<dc z ij n >»ttffiM»«Hi;:*fttf* 
J6W03SS-CJBJB Lfc*BB*tt* Ltt*<6 C Z 

> ij 3 >«U£ffi£3l ft iitf* C <t*<Tft, 

Ttf BBT« o fcBftBWEttttKflfU 
ffl*<»flic» £ft*o A'SH© c z > 3 >»»A : 

4. BiiQon«ttavi 



*b i His *cf»3Bi**n*n*5B9JG>*&»H! 

J: #28 4 81*****1*38*1© > U 3 >*«SS! 

t;->>ja>«)xAi(;JsSU:MOSy^-K 
<D-«»rnSfcU » 6 MttM 0 S K*«B 
Lfctt*x**0>¥fliiBK M 7 H(*tt**>* » * ^ 
;U SSI ft JttfBB^fliatw^KiH 

1 2 - C Z •> U => >#lfifiU*% 

3-ftlM-T-R* 4 -rfaSnMBB* 

s.^^-JKeftHK 

1 5 — f - * -/ ? s 
1 6- C Z •> M 3 >»ttffl. 17-^^*AP, 
1 8 -SSfclft 3 /K 1 8 * • •flLKJflSAf*. 
1 9 -irr*k*N 2 0 -ttttO »> 



2 2 - W ft 2 3 •• f- + 

2 5 • K-'rsnfc^iSffi^ u 3 

26-2Hy- 

2 7 - S i 0 2 IB httftlR) , 

- K (fBffiiK??. 5 ■■) ^ 

(IB IS Hi* 1 * 2 . 3 . 

4 . 6 m) , 

3 1 •> , )3>> 
3 2-tfxUJPo 



e A *r-H!± a in » « 

c <i ^ i « ) 



-594- 



WISI ¥3-93700 (9) 




o» 2 




CO 



$2 



-595- 



Elm ¥3-93700 (10) 




-596- 



JilJil ¥3-»3700 (11) 



g 6 



29 



'MS. 



sssfsisrafUB&f*. 

@ »® r.® «o® «g® «® #;@«® 

••••••••••••••••••••• _ 

< $aSSSSS8S888S888SS?SSSS 



30 



1 I^J 

®f£ m # Oj M ajdMW£r&*9*BB3434#Jlb «r B *««t**#tt3fc««8 



-597- 



